10/574861 

IAP9 Rec'd PCT/PTO 06 APR MS' 



WO 2005/036864 PCT7US2004/032925 



FIBER TO THE HOME DEMARCATION ENCLOSURE 

[0001] This application claims the benefit of United States Provisional 
Application Serial No. 60/508,961, Filed October 6, 2003. 

Background of the Invention 
[0002] The subject invention is directed to a weatherproof demarcation 
box or demarcation enclosure for housing active electronics attached to a home, 
business, et al. The enclosure can house a variety of electronics that provide 
numerous services to a customer or end user. For example, telephone 
connections, cable connections, optic fiber connections, etc. can be routed 
through the demarcation enclosure. The demarcation enclosure represents the 
point of connection between a supplier or service provider and the customer or 
user. 

[0003] Typical demarcation enclosures are attached to the exterior of a 
building and are thus subject to extreme heating and cooling from changes in 
ambient temperature. Additionally, the enclosures are subjected to sunlight 
which increases the internal temperature of the enclosure thereby affecting the 
performance of the electronics therein. In extreme cases, the electronics can 
suffer severe and irreversible damage causing interruption to service. One 
alternative to prevent the above-described condition is by weatherproofing, i.e. 
hardening, the electronics directly to prevent heat (or cold) damage. This 
approach has proven prohibitively expensive. 

[0004] Another alternative attempted in order to resolve the above- 
described condition involves placing a heat sink on the back of an enclosure and 
attaching the electronics box directly to the heat sink. The general idea was that 
any trapped heat could be conducted to the heat sink and out to a finned area 
between the back of the enclosure and the mounting surface. This design has a 
number of shortcomings, such as, enclosure is not water-resistant whereby the 
enclosed electronics can get wet, and there is not a convenient method to run 
customer cables between the enclosure and mounting surface without exposing 
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them to the outside environment. The majority of the heat energy developed 
within the enclosure is generated by the ambient air temperature and sunlight as 
opposed to the electronics within. The main problem with the finned heat sink is 
that the heat sink is exposed to the same ambient air temperature which causes 
the heat sink and the enclosure to heat up, thereby limiting the effect of the heat 
sink. 

Summary of the Invention 
[0005] . In accordance with one aspect of the invention, there is provided a 
demarcation enclosure housing for housing electronics on a structure including 
an enclosure frame having access to an interior side of the structure and access 
. to an exterior side of the structure. The frame, on the exterior side, includes a 
door connected thereto. The frame can include a vent adapted to allow ambient 
air, from the interior side of the structure, to flow through the housing. 
[0006] - In accordance with another aspect of the invention, there is 
provided a demarcation enclosure housing for housing electronics and providing 
an interface between a service provider and a customer including an enclosure 
frame with access to an interior side and an exterior side of an associated 
structure, the frame can have an interior in fluid communication with the interior 
side of the structure. The frame, on the exterior side, includes a door connected 
thereto for access to the interior from the exterior side of the structure. 
[0007]. in accordance with another yet aspect of the invention, there is 
provided a demarcation enclosure housing for housing electronics and providing 
an interface between a service provider and a customer including an enclosure 
frame with access to an interior side and an exterior side of an associated 
structure. The frame includes a partition member for separating a provider 
access area from a customer access area. The provider access area and the 
customer access area in fluid communication with the interior side of the 
structure. 



Brief Description of the Drawings 
[0008] The invention may take physical form in certain parts and 
arrangements of parts, exemplary embodiments of which will be described in 
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detail in the specification and illustrated in the accompanying drawings, which 
form a part hereof, and wherein: 

[0009] Figure 1 is a perspective view of a first embodiment of an 
enclosure in accordance with the present invention; 

[00010] Figure 2 is a perspective view from the inside of a structure of the 
first embodiment of the enclosure; 

[00011] Figure 3 is an exploded isometric view of the first embodiment of 
the enclosure; 

[00012] Figure 4 is a perspective view from the outside of the structure of a 
second embodiment of an enclosure in accordance with the present invention; 
[00013] Figure 5 is a perspective view from the outside of the structure, 
partially in section, showing the interior of the enclosure of the second 
embodiment; 

[00014] Figure 6 is a perspective view from the outside of the structure, 
partially in section, showing the connection between the enclosure and exterior 
wall sheathing of the second embodiment; 

[00015] Figure 7 is a perspective view from the outside of the structure, 
partially in section, showing the connection between the enclosure and wall 
studding of the second embodiment; 

[00016] Figure 8 is a perspective view from the inside of the structure, 
partially in section, showing conduit in communication with the enclosure of the 
second embodiment; - 
[00017] Figure 9 is an exploded isometric view of the second embodiment 
of the enclosure according to the present invention; 

[00018] Figure 10 is a perspective view from the inside of the structure, 
showing a mounting arrangement for the enclosure according to the second 
embodiment; 

[00019] Figure 11 is a perspective view from the inside of the structure, 
showing another mounting arrangement for the enclosure according to the 
second embodiment; 

[00020] Figure 12 is a perspective view from the inside of the structure of a 
third embodiment of an enclosure according to the present invention; 
[00021] Figure 13 is an enlarged front perspective view of .a vent cover of 
the third embodiment of the enclosure; 
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[00022] Figure 14 is a perspective view of a door in accordance with a 
fourth embodiment of an enclosure; 

[00023] Figure 15 is a perspective view of the door in accordance with the 
fourth embodiment of the present invention; 

[00024] Figure 16 is a perspective view of an enclosure frame in 
accordance with the fourth embodiment; 

[00025] .Figure 17 is an exploded view of the door and enclosure frame of 
FIGURES 15 and 16; 

[00026] Figure 18 is a perspective view from the outside of a structure, 
showing multiple fiber feeds into the enclosure in accordance with the fourth 
embodiment; 

[00027] Figure 19 is a perspective view from the inside of the structure of 
the enclosure in accordance with the fourth embodiment; and, 
[00028] Figure 20 is a perspective view from the inside of the structure of 
the enclosure in accordance with the fourth embodiment, showing an alternative 
venting arrangement. 

Detailed Description 

[00029] . Referring now to the drawings, wherein the showings are for the 
purposes of illustrating embodiments of the invention only and not for the 
purposes of limiting , same, the overall construction of the subject electronic 
demarcation enclosure 10 can best be understood by reference to Figures 1-13. 
As illustrated therein, one embodiment of the enclosure assembly 10 (Figures 1- 
3) comprises an outside (or provider side), door 12, an outside enclosure 
member 14, an adapter panel 16, electronics 18, inside, (or user side) enclosure 
member 20, and an inside door 22. The outside door 12 can include a security 
mechanism 30 for preventing unauthorized access to the enclosure 10. The 
security mechanism 30 can include a- pair of eye hooks 30A and 30B adapted to 
receive a lock therebetween. Importantly, it is to be appreciated that the 
enclosure assembly 10 can be mounted within a wall of an associated structure 
(FIGURE 2), with the outside door 12 being generally flush with an outside 
surface 34 of the structure. ' Positioning the enclosure assembly 10 in this 
manner, reduces the exposure of the enclosure 10 to the elements and reduces 
the effects from outside ambient temperatures and sunlight. The outside door 12 
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may include thermal insulation (not illustrated) to further reduce the effects from 
these elements. It is to be appreciated, that the aforementioned arrangement 
also reduces the effects from moisture, and humidity. The outside enclosure 
member 14 can include provider conduit connection ports 15. 
[00030] As best shown in Figure 2, one embodiment for venting the interior 
of the enclosure 38 can include a lower and an upper vent 40, 42 which can 
extend across a lower and an upper edge 44, 46, respectively, of the inside 
enclosure member 20. Inside or interior ambient air, found within the structure or 
home, can thereby be allowed to flow through the enclosure 10 from the lower 
vent 40 to the upper vent 42 by method of the well-established "chimney effect". 
The chimney effect is such that hot air rising will be displaced from the interior of 
the enclosure 38 and therefore draw in cool air from below to replace it. The 
enclosure 10 can partially intrude into the interior of a room of the house such 
that the lower and upper vents 40, 42 can be exposed to the ambient air therein. 
Due to the relatively moderate temperatures of a structure's interior, having the 
.inside ambient air vented or 'piped' into the interior of the enclosure provides 
better operating conditions for the electronics therein; The outside enclosure 
member 14 can include a weather flange 50 for sealing against the associated 
structure. 

[00031] As best shown in Figure 3, the enclosure 10 can be split into the 
two intersecting enclosure members 14, 20 for purposes of being adjustable to 
different wall thicknesses and to be retrofitted to existing structures. The adapter 
panel 16 pan be provided for the dual purposes of providing flexibility for the 
inclusion of different suppliers of electronic components and as security between 
the outside enclosure member 14 and the inside enclosure member 20 of the 
enclosure assembly 10. It is to be appreciated that the enclbsure 10 can extend 
■ through an inside surface of the wall or be enclosed on an interior side by the 
inside surface of the wail. If the enclosure 10 extends through the inside surface 
of the. wail (depicted in FIGURE 2), the inside door 22 can be mounted to the 
inside enclosure member 20 for access to the electronics therein from the 
interior of the structure. 

[00032] Referring now to Figures 4-11, a second embodiment of the 
enclosure housing 110 is illustrated therein. In accordance with a second 
embodiment of the invention, a first pipe or cool air intake 140 can be provided at 
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a lower end 141 and a second pipe or hot air exhaust 142 can be provided at an 
upper end 143 of the enclosure housing 110, whereby the pipes 140, 142 can be 
• in fluid communication with the inside environment 138 of the enclosure and an 
inside room of the structure. The pipes 140, 142, as will be described in more 
detail hereinafter, act as a vent for regulating the inside environment 138 of the 
enclosure thereby providing better operating' conditions for the electronics 
therein. The pipes 140, 142 can include, for example, PVC or semi-rigid conduit 
providing fluid communication through the enclosure housing 110 and the interior 
of the structure associated therewith. 

[00033] One venting arrangement provides the first section of conduit 140 
entering a bottom wall 144 of an enclosure frame 145 and the second section of 
the conduit 142 exiting an upper wall 146 of the enclosure frame 145. As 
described above, the placement of the sections of the conduit 140, 142 causes 
hot air to rise out of the enclosure housing 110 and be displaced by cool air 
drawn in at the bottom of the housing 110. The conduit sections 140, 142 can 
be cenVally positioned through the bottom and top walls 144, 146 of the 
enclosure frame. 

[00034] Figures 4-7 show the enclosure 110 in the mounted position in a 
wall 132 of an associated structure. An exterior or outside door 112, can be 
insulated and include a door gasket 113, insulation 115, and a door stiffener 117 
(Figure 9). The door 112 can also include a security mechanism 130 for 
preventing unwanted, access. A fiber feed 147 (provider side feed) is shown 
entering the enclosure housing 110 proximal to lower end 141. It is to be 
appreciated that the fiber feed can enter the enclosure proximal to an upper end. 
The fiber feed can also enter the enclosure 10 from below ground level and/or 
from an aerial source. 

[00035] The inside of the enclosure housing 138 is shown in Figures 5-7. 
As displayed, the exterior door 112 can have door insulation 115 and a door 
gasket 113. The enclosure frame 145 generally, extends through the outside 
siding 134 of the structure (Figure 5) and through an exterior wall sheathing 135. 
Fiber protection shrouds 149 can be located along one side of the enclosure 
frame 145 to provide protection for the fibers fed within the housing 110. The 
enclosure frame 145 can include fiber pass-through knockouts 148 for passing 
fibers through an interior frame 151 of the housing 110. 
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[00036] Referring now to Figure 6, the enclosure frame 145 can include a 
weather flange 150 between the exterior wall sheathing 135 and the exterior 
structure siding 134. The housing enclosure 110 can also include a provider 
inside mounting board 160 hinged ly connected to the enclosure frame 145. 
Additionally, the housing enclosure 110 can include a changeable back panel 
mounting surface 162. 

[00037] As shown in Figures 6-8, an interior portion of the enclosure frame 
145' r cari generally extend between two interior wall studs 164, 166 and can be 
surrounded by wall insulation 170. The cool air intake pipe section 140 and the . 
hot air exhaust pipe section 142 can extend through the wall insulation 170. It is 
to be appreciated that the wall insulation 170 further protects the housing 
enclosure 1 10 from extreme outside ambient temperatures. 
[00038] Figure 9 shows an exploded view of the enclosure housing 110. 
The exterior door 112 can include mounting bosses 174 for selectively 
connecting to an associated latching mechanism 176 on the enclosure frame 
145. The customer/provider mounting board 160 can be included and hingedly 
engaged with the interframe 151. The back panel 162 is shown between the 
.interframe 149 and the housing frame 151. The housing frame 145 is shown 
with the weather flange 1 50 therearound. 

[00039] Referring now to Figures 10-11, two alternative mounting, 
arrangements are shown. One mounting arrangement provides for the housing 
frame 145 to be attached to exterior wall sheathing 135, while a second 
alternative provides for the housing frame 145 to be attached to interior wall 
studding 164, 166. The. enclosure frame 145 can include knockouts 178 for 
passing cables therethrough. The knockouts 178 can also provide additional - 
venting options. It is to be appreciated that the cool air intake 140 can extend 
from the floor of an interior room of the structure to the enclosure housing 110. 
Similarly, the hot air exhaust pipe 142 can extend from the enclosure housing 
1 10 to a ceiling of the room of the structure. Where desirable, the intake end of 
the pipe and the exhaust end of the pipe can be connected, for example, to right 
angle elbows, and can extend to an interior wall (not shown). 
[00040] Alternatively, the cool air intake 140 can extend from the basement 
or lower level of the structure to the enclosure housing 110 and the hot air 



7 



WO 2005/036864 PCT/US2004/032925 

exhaust pipe 142 can extend from the enclosure housing 1 10 to an attic or upper 
level of the structure. 

[00041] As another alternative, the hot air exhaust pipe 142 can extend 
from the housing enclosure 110 to the outside of the house through the exterior 
wall sheathing 135 and exterior siding 134. The air exhaust pipe 142 can 
terminate, for example, under an eave of the structure or in an area protected 
from the elements (not illustrated). An insect filter guard can be provided to 
prevent unwanted intrusion from said insects. The position of the air intake 140 
and the air exhaust 142 through an interior wall can be at any height appropriate 
to the room or, as described above, can be at a lower level of the structure for 
the air intake and similarly an upper level for the air exhaust. It is to be 
appreciated that the intake pipe 140 and the exhaust pipe 142 can also provide a 
conduit for feeding connecting wires therethrough. 

[00042] Referring now to Figures 12 and 13, a third embodiment of the 
invention is illustrated. In this embodiment, the enclosure frame or housing 210 
includes vents 212 in a back wall of the enclosure frame 210. The vents 212 in 
the back wall can be exposed through associated openings 216 in an interior- 
wall 218 of a structure, thereby providing fluid communication between the 
interior of the structure and the enclosure housing 210: Figure 13 is an enlarged 
view of the vent 212 in accordance with the third embodiment of the invention. 
[00043] Referring now to Figures' 14-20, a fourth' embodiment of the 
enclosure housing 310 is illustrated therein. In accordance with a fourth 
embodiment of the invention, a first pipe or cool air intake 340 can be provided at 
a lower end 341 and a second pipe or hot air exhaust 342 can be provided at an 
upper end 343 of an enclosure frame 345, whereby the pipes 340, 342 can be in 
fluid communication with an interior 338 of the enclosure 310 and an inside room 
339 of the structure (FIGURES 17 and 19). The pipes 340, 342 act as a vent for 
regulating the inside environment 338 of the enclosure 310 thereby providing 
better operating conditions for the electronics therein. It is to be appreciated that 
the pipes 340, 342 can act as ducts for housing wires extending to and from the 
enclosure 310 thereby protecting exterior feed source wires, for example, from 
unwanted tampering. 

[00044] Referring now to FIGURES 14-17, an exterior or outside door 312, 
can include a door gasket 313 and insulation 315. The insulation 315 can be 
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mounted using push pins. or tabs 316 to secure the insulation 315 to the door 
312 

[00045] As described above, a portion of the enclosure frame 345. can 
extend through the outside siding of the structure (Figure 18). The enclosure 
frame 345 can include a securable partition for separating a provider access 
area from a customer access area to prevent unwanted access to the provider 
electronics (not illustrated). The partition can provide space for passing wires 
therearound to the provider access area. 

[00046] Fiber feeds 347a, 347b (provider side feeds) are shown entering 
the enclosure housing 310 proximal to the lower wall of the enclosure frame 345 
from a below ground level source 347a and from an aerial source 347b. It is to 
be appreciated that the fiber feeds 347a, 347b can enter the enclosure 310 from 
other wails of the enclosure frame 345. Similarly, the fiber feeds can enter the 
enclosure 310 through the conduits 340, 342 (not shown). 
[00047] Referring again to Figures 16-17, the enclosure frame 345 can 
.include a nail-on sealing flange 350 for mounting the frame 345 to the wall 
studding. The frame 345. can include an interior wall 346 and an exterior wall 
348 forming a channel 349 therebetween. The channel 349 can provide a space 
for insulation 352 to further protect the enclosure 310 from the effects of the 
.outside environment. The door 312 can be symmetrical with a pair of latches 
354a, 354b on opposing sides for selective securement to mating flanges 356a, 
356b on the enclosure frame. 345. ft is to be appreciated that the door 312 can 
be selectively hingedly pivoted about opposing sides of the enclosure frame 345. 
Hinge slots 358, 360 can be pivoted on pins 362, 364, on a first side or pins 366, 
368 on a second side of the frame 345. 

[00048] As best shown in Figures 19-20, the enclosure frame 345 can 
generally extend between two interior wall studs. The cool air intake pipe 
section 340 and the hot air exhaust pipe section 342 can extend between the 
wall studs. One venting arrangement provides the first section of conduit 340 
entering the lower end 341 of the enclosure frame 345 and the second section of 
the conduit 342 exiting the upper end 343 of the enclosure frame 345. As 
described above, the placement of terminal ends 370, 372 of the sections of the 
conduit 340, 342 causes hot air to rise out of the enclosure housing 310 and be 
displaced by cool air drawn in. The terminal end 370 of the intake conduit 340 
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can be a vent plate or cover proximal to the floor of an interior room (FIGURE 

19) for slab construction venting or at a lower position, i.e. basement (FIGURE 

20) for basement construction venting. The terminal end 372 of the exhaust 
conduit 342 can be a vent plate or cover proximal to the ceiling of an interior 
room (FIGURES 19 and 20). An electrical box 376 can be attached to the 
exterior of the enclosure 310 for supplying power thereto. ■ 

[00049] Notwithstanding exterior thermal concerns, the active electronics 
will create heat which will need to be dissipated. The enclosure housing 10, 110, 
210, 310 as described above, not only prevents heat to enter the enclosure, but 
also extracts internal heat through the use of the aforementioned venting 
arrangements. 

[00050] Most of the heat contained within the enclosure housing 10, 110, 
210, 310 will be created by external influences such as outside ambient air and 
sunlight. Therefore, performance can be greatly improved by the use of 
insulation and reflective material in close approximation to the insulation of the 
structure in order to prevent heat or cold and infrared radiation to either enter or 
exit the enclosure housing 10, 110, 210, 310. Also, a roof or awning can be 
installed around the enclosure 10, 110, 210, 310 to further prevent the elements 
and sunlight- from reaching the exterior door of the enclosure housing (not 
illustrated). 

[00051] While the embodiments shown provide a "vertical" mounting 
arrangement wherein the enclosure housing is mounted in the wall of a structure, 
it is to be appreciated that alternative mounting arrangements are possible. For 
example, one alternative mounting arrangement can include a drawer-like 
enclosure frame inserted between the floor studs of the structure. This mounting 
arrangement can provide a "horizontal" mount and can provide for an increase in 
volume of the electronic components within the enclosure housing. 
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